areas distributed across all ecological zones and in all 31 States plus the Federal District of the country (CONANP, 2008) .
Based on the recognition of differences in conservation status, degree of human occupancy, size, and other features of the nature preserves, the SINANP comprises a range of categories, including Biosphere Reserves, National Parks, Special Fauna and Flora Protection Areas, and other kinds of areas enjoying offi cial protection. "Natural Monument" (Monumento Natural) is one of these categories, and is defi ned in the Mexican Environmental Regulations as any area where protection is justifi ed based on the fact that it contains one or several unique natural components, and a large aesthetic, historic or scientifi c value. For these reasons they are given the status of absolute protection. Natural Monuments cannot be included in other categories because they lack the variety of ecosystems that usually characterizes them or because they are too small (CONANP, 2008) .
Despite the importance and the potential benefi ts of this strategy for the conservation of the national fauna and fl ora, a full appreciation of the value, and particularly of the effi cacy of nature protection areas in protecting the rich biodiversity of Mexico, cannot be fully achieved without having comprehensive inventories for all biological groups that occur and are able to maintain viable populations within their limits. In addition, implementation of management programs is required by law for all protected areas within SINANP. However, in the case of several nature protection areas the lack of adequate biological inventories has hindered the making of these management plans. Ultimately, the risk is that the lack of a management plan may trigger some disturbing processes that may potentially result in the decline of the biological integrity of the protected area. Considering their small size compared to other nature protection areas included in the SINANP, this is of particular concern in the case of Natural Monuments.
The protected status of Yaxchilán began with a Presidential Ordinance granted to an area of 2,261 ha on August 24, 1994 (SEDESOL, 1992 Anonymous, 1995) . In 1997, a collaborative study was undertaken in the Yaxchilán Natural Monument (hereafter YNM), in order to provide a comprehensive assessment of its biological diversity based on inventory work for several animal groups, as well as for vascular plants (Meave and Luis-Martínez, 1999; Meave, 2008) . The ultimate goal of this effort was to provide a comprehensive evaluation of the biological diversity existing in this area, with the hope that this would serve as the basis for a future management plan. In this paper we provide the fi rst account of the vascular plant diversity of the YNM. The fl oristic checklist presented here adds to those already published for the avifauna (Puebla-Olivares et al., 2002) , mammals (EscobedoMorales et al., 2005) , and the herpetofauna (Ferreira-García and Canseco-Márquez, 2006 ). The list is not limited to the taxonomic information, but also includes data on growth form and the timing of reproductive phenology.
Study site
Location and physical environment. The YNM is located in the State of Chiapas (Ocosingo county, southern Mexico; 16°50'29"-16°54'05" N; 90°56'48"-91°00'38" W), in the easternmost portion of the region known as Selva Lacandona (Lacandon Rain Forest). The Natural Monument is located on the left bank of the Usumacinta River, at the point where it marks the Mexico-Guatemala border; part of the YNM territory is encircled by a large bend of the river, known as "Yaxchilán's omega" (fi gure 1). Based on discharge volume, the drainage basin of this river ranks no. 1 in Mexico (de Vos, 1994) . At Yaxchilán the Usumacinta fl ows with a SE-NW direction towards the Gulf of Mexico.
Predominant surface geology is limestone of Upper Cretaceous age (SPP, 1981) ; under the tropical climate a karstic terrain has originated, creating a moderately abrupt landscape dominated by circular hills, short escarpments and dissolution basins (García-Gil and Lugo-Hupb, 1992; Aliphat-Fernández, 1996) . In the area surrounded by the river's omega, elevation ranges between 80 and 260 m a.s.l.; further south, in the portion of the YNM abutting the El Tornillo range, maximum elevation is around 320 m. Prevailing soils are shallow rendzinas with high clay and organic matter contents in the upper layer; shallow lithosols, less than 10 cm deep and having many rock outcrops also occur (SPP, 1981) . Some areas located in low topographic positions are poorly drained and often become fl ooded during the rainy season. This heterogeneity seems to be common in the Selva Lacandona region, where considerable differences in soil depth and associated water retention capacity have been reported between the higher parts of the hills and the intervening lower terrain (Miranda, 1961; Siebe et al., 1996) .
The Selva Lacandona is a region of high precipitation; water is mostly brought in by the Easterlies after their passage over the Gulf of Mexico. In late summer and early autumn precipitation peaks due to cyclonic disturbances originated both in the Gulf of Mexico and the Pacifi c Ocean. Climate in Yaxchilán is of the Amw"ig type, i.e. the least humid of tropical humid climates. Mean annual temperature is ca. 25.5(C and total annual precipitation ranges between 1,560 and 2,380 mm (Herbert-Pesquera, 1995) , with a mean of ca. 1,950 mm (SPP, 1981) . Winter precipitation accounts for over 10% of total annual rainfall (Cardoso-D., 1979) .
Vegetation. The Selva Lacandona is the Chiapan portion of a large region, measuring ca. 3 million hectares, that was originally covered by a mosaic of rain and evergreen lowland and montane forests, which is shared between the states of Chiapas and small portions of Campeche and Tabasco in Mexico, and the abutting El Petén department in Guatemala (Martínez et al., 1994; Meave, 1995; Medellín, 1996) . The Selva Lacandona is one of the largest rain forest regions in Mexico, and originally it covered nearly one and a half million hectares. Despite being considered as one of the most important centers of biodiversity in Mexico (de la Maza and de la Maza, 1991; Medellín, 1991; de la Maza, 1998) as a result of the extremely high deforestation rates in the past four decades, the extent of the rain forest has been reduced to less than 500,000 ha (Medellín, 1996) , of which 331,200 are protected in the large Montes Azules Biosphere Reserve.
Despite a relatively low precipitation for tropical rain forest standards (Whitmore, 1990; Richards, 1996) , the impression that vegetation in the YNM gives to fi rst-time visitors is that of a lush, well-developed tropical rain forest. Trees about 50 m in height are common, particularly Ceiba pentandra and Ficus spp. However, after several walking expeditions through the area and a closer inspection of the vegetation, a different perspective is gained, as a considerable heterogeneity in many vegetation characteristics can be appreciated. The taller vegetation is found in ravines and in the many relatively small valleys that occur throughout the YNM. This widespread community may be classifi ed as tropical evergreen forest (Breedlove, 1973 ; selva alta perennifolia after Miranda and Hernández-X. [1963] , or bosque tropical perennifolio after Rzedowski [1978] ). Elsewhere, however, the forest is not so tall; on upper slopes and hilltops the trees are shorter and never reach heights of 25 m, apparently as a consequence of the notably drier environment that results from the shallow soils on these slopes. This shorter community is also distinguished by a more open canopy, and may be classifi ed as semi-evergreen medium-height forest (selva mediana subperennifolia after Miranda and Hernández-X. [1963] or bosque tropical subperennifolio after Rzedowski [1978] ). It is likely that this shorter community has led some authors to classify the Yaxchilán vegetation in general as a medium-height forest (selva mediana) (Aliphat-Fernán-dez, 1996) . However, it is clear that the mature vegetation of the YNM should be better described as an intricate mosaic composed of patches of tall and medium-height forest that respond to topographic and edaphic variation across the landscape. Valle-Doménech (2000) performed a detailed analysis of this variation at the 1-ha level and found that both forest structure and fl oristic composition varies greatly between these two communities.
In periodically fl ooded areas located on the banks of the Usumacinta, a further plant community is present that may be classifi ed as riparian or gallery forest. This community occupies a small area but has a distinctly different appearance, probably as a consequence of periodic disturbances due to the large seasonal fl uctuations in water levels. Finally, in the area surrounding the research camp built by the National Institute of Anthropology (INAH) near the archeological zone and around the small landing strip existing there, vegetation displays a varying degree of human alteration, including one old orchard and some abandoned milpas (traditional maize fi elds). Martínez et al. (1999) listed 13 vegetation types for the entire Selva Lacandona region including several variants and transitions; at a smaller scale, the vegetation occurring in Yaxchilán closely matches this mosaic pattern. From a phytogeographic perspective, Yaxchilán forms part of the Gulf of Mexico Floristic Province (Rzedowski, 1978); however, Wendt (1993) and Ibarra-Manríquez et al. (2002) consider the areas located in Tabasco, northern Chiapas, and western Campeche as transitional between the Gulf of Mexico and the Yucatan Peninsula fl oristic provinces.
As in other marginal rain forest regions, leaf phenology is characterized by a large proportion of trees shedding their leaves during the short dry season. In particularly dry years, the leafl ess period may last until mid June or early July. Again, deciduousness is more conspicuous and of longer duration in those areas where soil is shallower and vegetation is shorter and more open.
Human occupation. A remarkable feature of the YNM is the presence of the remains of an ancient city build by the lowland Maya people. Apparently, the fi rst settlement in Yaxchilán took place sometime in the Late Preclassic Period . By AD 600, Yaxchilán had become a powerful city-state (García-Moll, 1996) , probably assisted by its strategic location on the Usumacinta River, which may have been an important route for trade. Yaxchilán architecture is renowned for its fi ne carved stellae, altars and lintels (Garza and Tommasi, 1987) . Like other lowland Maya cities, Yaxchilán was abandoned between 800 and 900 AD, at the time of the Maya classic collapse (García-Moll, 1996) .
An interesting implication of human occupation of the site is the impact that the expansion of a major urban center such as Yaxchilán may have had on the natural environment. Many scholars have suggested that the abandonment of the classic Maya cities (see Challenger, 1998 for a review) resulted from extensive land degradation due to soil erosion from agricultural practices. In contrast, Gómez-Pompa (1993) claims that the productive systems used at that time did not affect soils irreversibly, and that deforestation cannot have been total, as the fast forest recovery could not have taken place without a multitude of natural or managed vegetation islands containing the necessary germplasm. The land around Yaxchilán was used for subsistence agriculture, likely based on corn, beans and squash polyculture, or for cash or other important crops, such as cotton, cacao and copal (an incense-like resin; Challenger, 1998). After abandonment, the vegetation recovered such that by the 20th Century, the forest structure described in the nearby archaeological zone in Bonampak was indistinguishable from that of in primary tropical forest found elsewhere in the Americas (Meave-del Castillo, 1990) .
At the time of the European contact between the Americas and Europe, the Selva Lacandona was inhabited by a few choltí communities that were exterminated by the Spanish conquerors during the late 17th Century (de Vos, 1991 (de Vos, , 1996 . Thereafter, the region remained almost completely uninhabited except for a few Yucatec-Maya speaking groups who had little impact on the natural environment (Nations, 1988) .
After the discovery of the ancient city of Yaxchilán in the early 19th Century (García-Moll and Juárez-Cossío, 1986 ), a massive exploitation of precious woods began in the Selva Lacandona during the second half of that century. The fl uvial network of the Usumacinta and its tributaries served for transporting large pieces of mahogany (Swietenia macrophylla) and red cedar (Cedrela odorata) to the ports in the Gulf of Mexico. Several logging camps developed along the Usumacinta and its tributaries; Yaxchilán formed part of the territories leased to timber enterprises until the beginning of the 20th Century (de Vos, 1994) , and must have suffered the impact of this activity, although this is uncertain (SEMARNAT, 2003) .
At present, the community of Frontera Corozal, inhabited by people of the chol ethnic group and located 20 km upstream, has the largest infl uence on the YNM. The town was founded in 1976, at a time when an aggressive campaign by the Federal Government was taking place to colonize the rain forest border regions of southern Mexico (Diechtl, 1987) . Currently, surveillance of the archeological zone and of the entire YNM is carried out by inspectors from Frontera Corozal.
Methods
Three sources of information were combined to prepare the checklist of vascular plants for the YNM. First, a modest set of specimens were collected as part of an ecological study in which heterogeneity of forest structure and composition were assessed in a 1-ha plot located in a central portion of Yaxchilán's "omega" (Valle-Doménech, 2000) , relatively distant from the archeological site. These specimens were collected between October 1996 and June 1997. Second, as part of a large collaborative project, a systematic survey was conducted bimonthly over a 15-month period from December 1997 to February 1999. During this time, a minimum of three persons visited the site seven times for periods ranging between 8 and 12 days; they systematically walked through most of the territory of the YNM to collect samples. On one occasion, locations that were diffi cult to access in the western end of the preserve were reached by boat. Finally, an additional trip to the site was made in March 2005, as part of a more ambitious fl oristic project covering the entire Lacandon rain forest region.
Plant specimens were preserved by soaking them in a 50:50 alcohol/water solution and transported to the Universidad Nacional Autónoma de México (UNAM) in Mexico City. Species determinations were done by some of the authors, but many specialists in several plant groups (listed in table 1) took part in this process. The fi rst voucher collection was deposited at MEXU, the National Herbarium of Mexico hosted at the Institute of Biology (UNAM). Additional sets will be distributed to other herbaria shortly.
The species in the checklist are organized according to the Cronquist System (with the modifi cations presented in Brummit, 1992) because of its wide use and comparability. Recent taxonomic revisions were used as authorities for the delimitation of species in some groups (e.g. Pteridophytes: Moran and Riba, 1995; Mickel and Smith, 2004; Lauraceae: Lorea-Hernández, 2002; Orchidaceae: Hágsater et al., 2005; Rubiaceae: Borhidi, 2006) . When possible, genera nomenclature was standardized according to Brummitt (1992) . Species author names follow Brummit and Powell (1992) and Villaseñor (2001) ; species names of others groups were verifi ed in the Tropicos.org (2008) and IPNI (2008) web sites.
A smoothed species accumulation curve was constructed through randomization of the numbers of species collected on each trip with the Mao Tau procedure. This analysis used the data from the seven trips forming part of the systematic survey only, and was done with The EstimateS software Ver. 8.0 (Colwell, 2006) . The potential total size of the fl ora was obtained with the Chao 2 algorithm, which is based on species incidence (frequency) among samples. The seven collecting dates of the systematic survey were used as samples for this procedure. Incidence-based functions used to estimate total species richness usually require larger numbers of samples to guarantee unbiased results; therefore, the estimated total size of Yaxchilán fl ora should be viewed cautiously.
An initial evaluation of the conservation status of the fl ora of the YNM was obtained by identifying those species listed in the Mexican Offi cial Norm of endangered species (SEMAR- NAT, 2002) . Three categories are recognized in this Norm: threatened, endangered, and subjected to special protection.
Results
A total of 1,152 plant specimens were collected. Additionally, 29 species were sighted but it was not possible to obtain voucher specimens for them; their names are included in the checklist because their taxonomic identities were certain. The number of specimens determined to species level was 1,092. This gave a total of 547 species distributed in 337 genera and 102 families (appendix 1). Thus, the specimens/species ratio for the fl ora of YNM is slightly larger than 2. Most species (488) were collected during the seven expeditions of the longer systematic survey; the initial set of specimens collected in the 1-ha plot contributed 20 species, and the fi nal collection trip added 17 more with specimens and a further 22 species that were observed but not collected (the lack of specimens for the latter is indicated on the checklist).
Flowering and/or fruiting specimens were found throughout the year; nonetheless, the yearly distribution of plants bearing reproductive structures was very irregular. Figure  2 shows the numbers of fertile specimens collected during each collecting expedition of the systematic survey: two peaks are evident, each in the month of February of two consecutive years. More remarkable, however, is the fact that the numbers of species in fl ower or fruit were different between this same month in the two years (132 specimens in 1998 vs. 219 specimens in 1999), despite the fact that collecting effort (number of collectors, duration of the trip) was almost identical. In contrast, October yielded the smallest number of fertile specimens with 57 species. Fabaceae was the richest family, both by number of genera (28) and species (39) (table 2). Even so, this family only accounted for a relatively small percentage of the total recorded fl ora (7.6%). The family Orchidaceae was the second-richest family, both by genera (22) and species (34). While the Rubiaceae and the Asteraceae provided comparable species richness (23 and 22 species respectively), the Asteraceae had greater richness at the genus level (19) than the Rubiaceae (13). Other notable families contributing to species richness were Piperaceae (19, but only 2 genera), Table 2 . Families with the largest species richness in the fl ora of the Yaxchilán Natural Monument. The number of genera is also shown for these families.
Genus
No. of species
Piper 13
Psychotria 9 Adiantum 8 Peperomia 8 Tillandsia 7 Asplenium 6 Heliconia 6 Maxillaria 6
Serjania 6
Ipomoea 5
Pouteria 5 Solanum 5 Table 3 . The genera with the largest species richness in the fl ora of the Yaxchilán Natural Monument (Chiapas, Mexico). Shown are all genera having fi ve species or more in this fl ora.
Euphorbiaceae (18 species, 13 genera), Sapindaceae (15 species, 7 genera), and Poaceae (15 species, 12 genera). On average, each family in the fl ora of the YNM is represented by 5.18 species and each genus by 1.56 species. Among the three most species-rich genera there were two belonging to the Piperaceae family (Piper, 11 species, and Peperomia, 8 species), and Psychotria (Rubiaceae) with 9 species. Table  3 lists all genera with fi ve species or more in the fl ora of the YNM. We classifi ed all species collected in seven growth-form categories (fi gure 3). With 203 species, the category of trees was the best represented, but even this group accounted for a mere 37.1% of the total recorded fl ora. Ceiba pentandra is by far the most remarkable species due to its enormous heights (up to 50 m) and its abundance on the river banks, but other common canopy tree species are Ampelocera hottlei, Brosimum alicastrum, Manilkara zapota, Pouteria sapota and Terminalia amazonia. Beneath these trees, a large group of subcanopy tree species include Guarea glabra, Quararibea funebris, Sebastiania longicuspis, Stemmadenia donnell-smithii and Trichilia erythrocarpa. Finally, a wellrepresented group of short trees includes Rinorea hummelii, which is present in high density, but Chionanthus oblanceolatus, Garcinia macrophylla, Mouriri myrtilloides and Trichilia pallida are also common.
The group of terrestrial herbs was the second largest growth-form category, with 129 species (23.6%). These plants are poorly represented in the forest but common in places where vegetation has been disturbed. Common examples are several ferns (Adiantum spp., Asplenium spp., Ctenitis melanosticta, Hemionitis subcordata and Tectaria heracleifolia), as well as other forbs such as Aeschynomene The group of palms was represented by nine species only (1.7%), but they are worth mentioning because of their abundance. Particularly conspicuous palms belong to the Chamaedorea genus (C. elegans, C. ernesti-augusti, C. oblongata and C. tepejilote), although Attalea cohune, Cryosophila stauracantha and Geonoma interrupta are also common (A. cohune, a tall arborescent palm, is locally known as 'corozo', giving the name to the nearby community Frontera Corozal).
Many of the components of the fl ora of Yaxchilán show clear habitat preferences. The tall tropical rain forest located in deep soils was the vegetation type where the majority of specimens (896) were collected, and in which the largest number of species (459) The banks of the Usumacinta River provide habitats for plant species that are normally absent from forest vegetation with a closed canopy. These areas are particularly heterogeneous because some portions are regularly fl ooded during the rainy season, whereas others are only inundated infrequently, although all are subjected to disturbance by the river. Despite this heterogeneity, the narrow gallery forest contributed little to the fl ora of the YNM (four species, compared to the 19 species that were collected on the beaches that form during the low water period of the dry season along the Usumacinta River). Some conspicuous species of these environments are Amphitecna apiculata, Ceiba pentandra, Cyperus odoratus, Eragrostis hypnoides, Euphorbia hyssopifolia, Ficus glabrata, Guadua longifolia, Inga vera, Ludwigia leptocarpa, Mimosa pigra and Muntingia calabura.
While many species occurred in two vegetation types, only two species (Malvaviscus arboreus var. mexicanus and Cissus verticillata subsp. verticillata) occurred in three habitats (primary rain forest, secondary vegetation, and riparian habitats along the Usumacinta). For Yaxchilán, as for any other protected area, the magnitude of biodiversity is an important question. Based on species collected during the systematic survey (fi gure 4), neither the observed nor the estimated cumulative species/ area curve (based on the Mau Tao procedure) showed a clear stabilization, suggesting that they would have continued to increase with additional collecting effort. The Chao 2 estimator, which is calculated based on information on species occurrence in the samples (the collecting trips), produced an estimated mean richness of 855.8 species (95% C.I. = 760.0 to 985.2). The mean value exceeds the observed richness by more than 56%.
According to the Mexican Norm of endangered taxa (SEMARNAT, 2002) , two species occurring in the YNM are classifi ed as requiring special protection (Pr): Tillandsia festucoides (Bromeliaceae), and Hamelia rovirosae (Rubiaceae). In turn, nine species are classifi ed as threatened: two understorey palms (Chamaedorea ernesti-augusti and Cryosophila stauracantha), two Araceae (Dieffenbachia oerstedii and Monstera tuberculata), one Euphorbiaceae (Tetrorchidium rotundatum), one Clusiaceae (Calophyllum brasiliense), one Anacardiaceae (Astronium graveolens), one Acanthaceae (Bravaisia integerrima), and one Aspleniaceae (Asplenium serratum). Finally, one canopy tree species (Vatairea lundellii, Fabaceae) is considered to be in danger of becoming extinct. The number of taxa in this set (12 species) implies that only 2.2% of the fl ora of the YNM has received a protection status according to Mexican legislation.
Discussion
In agreement with its defi nition of Natural Monument, the protected area of Yaxchilán is very small (just over 2,600 ha) in comparison to other protected areas included in the SINANP in Mexico, but also in comparison to many protected areas worldwide. Therefore, it is remarkable that this small protected area harbors a considerable plant diversity that encompasses almost 550 species of vascular plants. This fi gure is equivalent to 16.2% of the known fl ora (3,400 species) for the Selva Lacandona region (Martínez et al., 1994) , and 7.2% of the more than 7,600 species enlisted by Breedlove (1986) for the entire State of Chiapas, one of the most diverse states in the country (Breedlove, 1973) . The botanical information provided by this study agrees with the high levels of diversity recorded for other biological groups ments forming part of SINANP in Mexico. Meave-del Castillo (1990) reported 470 plant species for Bonampak, an area located less than 15 km from Yaxchilán, separated by the low elevation Cojolita range that divides the basins of the Lacanjá and Usumacinta rivers. The taxonomic information for Bonampak may be out of date, and a revision of the fl ora may be warranted to assess the degree of overlap and complementarity between these two well-preserved rain forest areas.
At present it is impossible to make a precise comparison of the size of the fl ora of the YNM with that of its enormous neighboring Montes Azules Biosphere Reserve, which covers an area larger than 330,000 ha (i.e. more than 127 times the size of the YNM); however, some data are available that allow an initial comparison. Castillo-Campos and Narave-Flores (1992) published a checklist including 984 species (distributed in 116 families) of vascular plants that were collected in eight localities spread over a large area of the Montes Azules Biosphere Reserve, all located along the Lacantún River and some of its major tributaries, or adjacent to lakes occurring in the reserve. Although these authors do not provide any indication of collecting effort, it is interesting that the known number of species for Yaxchilán is equivalent to 55.6% of the fi gure reported by them.
It must be acknowledged, however, that the YNM is by no means the richest tropical rain forest protected area in Mexico of equivalent size. In the Los Tuxtlas Biological Reserve (ca. 600 ha), located in Veracruz State, updated botanical information confi rms the occurrence of 860 species of Magnoliophytes distributed in 506 genera and 119 families (Ibarra-Manríquez and Sinaca-Colín, 1997), plus 80 species of Pteridophytes sensu lato (Riba and Pérez-García, 1997) , totaling 940 species of vascular plants. The difference in species richness between Yaxchilán and Los Tuxtlas likely also results from a much longer period of botanical exploration at the latter location (covering at least a couple of decades). Nonetheless, the difference may also be accounted for by the disparity in precipitation between the two regions: the Los Tuxtlas reserve receives an average precipitation of over 4,500 mm yearly, approximately 2.3 times that of the YNM. With a mean annual precipitation less than 2,000 mm, the climate of Yaxchilán is classifi ed as wet seasonal (Walsh, 1996) , which suggests that species with very high humidity requirements may be excluded from the forest, and in turn that many species present are more drought tolerant than most typical rain forest plants. These possibilities remain to be investigated.
It is also clear that the number of plants species in the YNM has not been fully tallied. The fi rst indication of a larger fl ora for this site is the Chao 2 algorithm, which produced an estimated mean richness of 855.8 species, a fi gure similar to the known fl ora of Los Tuxtlas. Second, most of the fi eld work was conducted in 1998 when a severe drought caused by a particularly strong El Niño event affected the southern part of Mexico, including the Yaxchilán region. In that year, a reduction in fl owering intensity in Chajul was observed (S. Sinaca, com. pers.), a locality further south in Chiapas with a much larger annual precipitation than Yaxchilán. It is likely that this climatic event had a considerable negative impact; by causing a more intense water stress than usual during the period in which the fl owering peak in this region takes place (February to May). In fact, the differences in number of fl owering and fruiting species between February 1998 and February 1999 could be a further indication that 1998 was particularly dry. In regions marginal for rain forest development, as is the case of Yaxchilán, occasional very dry years may strongly limit the occurrence of species with very high water requirements (Jacobs, 1988) ; therefore, keeping adequate climatic records in the future may be very important to gain a better insight on the richness and fl oristic composition of the YNM.
Moreover, it cannot be denied that there was some bias in collecting plant specimens. A considerable effort was devoted to the collection of tree specimens; however, this bias may not have compensated for the very low densities of some tree species that are typical in rain forests, and, in fact, for many tree species only a single individual was encountered. However, the fi gure corresponding to trees in the YNM (203) is comparable to the 194 species reported by Ochoa-Gaona and Domínguez-Vázquez (2000) for Chajul, also in the Lacandon region. In Yaxchilán, terrestrial herbs richness ranked second, probably because they are easy to collect. In Chajul, however, shrubs (126 species) ranked second, greatly outnumbering the fi gure observed in the YNM; therefore, future botanical exploration in this reserve should pay more attention to this growth form. Also, more specimens were obtained both in areas of primary and disturbed vegetation in the vicinity of the archeology camp and much less time was allocated for the exploration of the most distant areas of the YNM, which are further away from the river. Additionally, limited access to the forest canopy (even though climbing gear was used to reach many canopy trees) may have concealed a considerable proportion of the epiphytic plants occurring in the area. A similar situation may be true for lianas, as derived from the contrast between the fi gure obtained for the YNM (45) and those reported by Ochoa-Gaona and Domínguez-Vázquez (2000) and Solór-zano et al. (2002) for Chajul (72 and 128, respectively). In contrast, palms are very conspicuous elements of the fl ora and are likely very well represented in the checklist. These considerations highlight the need to continue the botanical exploration in Yaxchilán, paying particular attention to the canopy and the least accessible parts of the protected area.
An important criterion in assessing the protecting efficacy of the YNM for threatened plant species is the number of taxa included in the Mexican Norm. The small number of species (12) of the fl ora of the YNM that is listed in this environmental legal instrument may actually under-rep-resent the risk situation in the fl ora of Yaxchilán; for example, there are many typical primary forest species that are practically absent from the large areas of the Lacandon Forest where vegetation has been altered or removed for agriculture and livestock, which are threatened by habitat destruction but not mentioned in the Offi cial Norm. That is the case, among others, of Cojoba arborea (Mimosaceae), Dracaena americana (Agavaceae), Myroxylon balsamum (Fabaceae), Terminalia amazonia (Combretaceae), as well as several orchid species. In addition, there is at least one species (Swietenia macrophylla) that deserves special protection, given the need to maintain a diverse germplasm for an economically important tree species that for a long time was important in the economy of the tropical humid regions of Mexico (González-Pacheco, 1983; de Vos, 1991 de Vos, , 1994 , and that is slowly gaining a new impulse through the establishment of plantations.
The evaluation of the potential for biological conservation in the YNM should not be constrained to its role in protecting different groups of species, but should also consider its capability to preserve particular habitats or whole ecological systems. González-Espinosa et al. (2005) provided a classifi cation for the entire State of Chiapas in which 10 environmental groups were distinguished. Yaxchilán is located in the area corresponding to Environmental Group V, which is mostly distributed in the Lacandon Forest region, particularly within the Usumacinta River basin. Large areas of this region are presently deforested, especially in the Marqués de Comillas sector, and therefore the YNM provides an excellent opportunity to maintain at least a minimum representation of this environmental group.
The fl oristic survey reported here for the YNM confi rms the large biological diversity that is being protected in this conservation unit. The present assessment, however, is insuffi cient, as the challenge is to maintain such large biodiversity in the future. By comparing land use/land cover changes within Mexican biological reserves and equivalent areas around them, Figueroa and Sánchez-Cordero (2008) found that the YNM has been an effective protection area since its creation, in contrast to many other areas of the SIN-ANP. In the Lacandon Forest region this is particularly important, as it has been demonstrated that the intensifi cation of the slash-and-burn agriculture system, still practiced in this region, results in a continuous impoverishment of the local biological systems (Ochoa-Gaona et al., 2007) . Every effort must be made to maintain the high effectiveness. In this context, it is critical that a legal management plan for the YNM is developed soon that will provide a legal framework to regulate human activities in Yaxchilán. Commission for Biodiversity in Mexico (CONABIO) provided funds to carry out most of the fi eld work in Yaxchilán (grant no. FB443/M099/97). We are grateful to the National Institute of Anthropology and History (INAH) for all the assistance provided, as well as for the permission to use their facilities at the archeological zone; we are particularly indebted to Mario Pérez Campa and Aidée Orea Magaña for their encouragement. Carlos Anaya, Liliana López, Efraín Tovar and Irene Sánchez-Gallen assisted in fi eldwork. Continuous logistic support was provided by Manuel Pérez García, Marcos Cruz Díaz, Agustín López Arcos, Felipe Arcos Díaz, Gabriel Aguilar Méndez and Demetrio Álvarez Montejo. Collecting permits were provided by the Instituto Nacional de Ecología. Trudy Kavanagh kindly proof-read a previous version of this paper and improved our English. We express our gratitude to all plant specialists listed in table 1 for kindly providing and revising plant determinations; the taxonomic accuracy of our checklist depends very much on their generous collaboration. 
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